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Effect of personalized exercise rehabilitation on cardiac function and adverse

cardiovascular events in patients after coronary intervention
Zhang Zairan, Xu Dongmei, Zhai Shiyin, He Qingqing, Zhang Xinyue *
( Department of Cardiology, First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China)

[ Abstract] Objective To explore the application efficacy of personalized exercise rehabilitation on patients after coronary interven-
tion. Methods A total of 130 patients who underwent coronary intervention in our hospital from January 2022 to January 2023 were
recruited in this study. They were randomly divided into control group (n =65, routine rehabilitation intervention) and observation
group (n=65, personalized exercise rehabilitation intervention). Cardiac function, exercise endurance, muscle strength and balance
function, quality of life and major adverse cardiovascular events (MACE) before intervention and in three months after surgery were
compared between the two groups. SPSS statistics 22. 0 was used for data analysis. Data comparison between two groups was performed
using student’s ¢ test or Chi-square test depending on data type. Results The observation group had significantly higher left ventricular
ejection fraction (LVEF) , left ventricular end-diastolic volume ( LVEDV), cardiac output (CO), 6-minute walk test (6MWT) ,
one-repetition maximum ( 1-RM) , Berg balance scale (BBS) score, scores of short form 36-item health survey (SF-36) , and activities
of daily living (ADL) , and lower left ventricular end-diastolic diameter (LVEDD) and interventricular septum thickness (IVST) when
compared with the control group (P<0.05). The incidence of MACE was statistically lower in the observation group than the control
group (7.69% wvs 20.00% , P<0.05). Conclusion Personalized exercise prescription can improve cardiac function, enhance exercise
endurance, muscle strength and balance function, promote quality of life, and reduce the incidence of MACE in patients after coronary
intervention.
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5k R Bl ik ok 4 B A6 4 O JIE 9% ( coronary heart
disease , CHD ) $5 762 IR 211 [k A5 R A5 £b 2011 45 s B 45
P - 00 LI i 5k A BRI JC R O % A8 ]
PRI, (hELO RIS 2018) #Hh 1 o
CHD JJ AR 1100 J7, ZH B4 FIHH 2 4F
A, CHD 2.0 gpm AT £, BE
FRAE BRI E R AL DA, AT, e,
AHXT 2 A SRR SN 28 B e AR B kA ATB ST (percuta-
neous coronary intervention, PCI) > CHD i 55 22 4 IfiL
iz d AT B (H PCT JO k0 4 sl 92 Sl AR 20 ko
WAL 2 B2 e RS, HoXF CHD & 16 R e A
B ARFSA sl Bl R TR o R
PEA I Z NG, B AR R/ AR (8. 9% ) | Bl K [ i
(25%) B0 (20% ~30% ) 25 | 1E% TAE KRG 14
AR N, ST ek %4 4 5 IR B ik
sk FERE AL i T CHD & J , $& Fiz gl it it S A4
T /b 3 B0 0 R R 3514 (major adverse
cardiovascular events, MACE) , F PCI J5 53k —FpF&l
2 TR TR R X EZ, A REHE
(R3E ) RS, GE IO Il 48 255 R B2 HEA T — 9 T
SESSCHEY T GRS S 2 R ) O A E
SMERHER IZ S ARy PCL 5 4010 7 S
AAZ HAr, BN PCL 52 3 5 & 5L v Ab e 26 B
B, X T iz sh e A2 e B S el = IR X LR 91 A8
HSLBR A L T is 2 KU 43 2 i ARz B R R
T, FET I, AT S X 130 6] PCI S 825 1Y
Il RGBT 204, R Ak iz 3 HEAE X PCT A
CHD & .OIEDIRE 2 MACE HYF2I

1 X&57F%

1.1 HRXZ

VEHE 2022 4E 1 & 2023 4F 1 AR ntERF R
5 — B = e 0o 1A N RHISCIA AT PCT 1Y 130 171
CHD B W55 e BENLECR ok R 3 53 X
HAZH (n=65) FIMEZA (n=65) , Horr, B 73 B, 4«
P 57 ], 0% 65~85 B ABRUE: (1) 5 & (FaE
PRI S22 T 18 B (2020 4F ) ) A bR,
(2) ¥ AL 0N 2= 20 THE 73 9% ( New York Heart
Association, NYHA ) & T~ Il 4%, 4 /& > 90 mmHg
(1 mmHg=0. 133 kPa) ,.0>*>50 X/min; (3) £ 1EFE
PEIER s ks 5 AR I 20 — b Bk | B AE 2
JE=T75% ( HARKE) 5 (4) T A B R hitAT PCI,
HEBRBRUE: (1) Btk 2oy O IEMEIR 5T A 91 %
PRI 5 (2) R RO L/ ™ HE K A ot
EELAFEE A OIIREA L (V) 5 (3) A Il il 4
Joa M IT JiRd |IVE R S ™ A DR
L A ZERL s (4) B IFTE SRS K280

S BRI 5 (5) AR i (F R T >
160 mmHg & 5 &F 5K 5 >100 mmHg) .
1.2 REFWAE

SRR RJFRBOLEBE Y A2 S o
B I ARE TR i B IR LSS H R A T

WLELLH . 75 X FR 20 0 LAl F SR BN PEAb C 0 R
R, 2% GO A0 IERER K532 2% (R
3R ) 7 AT IRV 40 J2 , BRI (4 B s R 3h ik A A
BT AR R B SR L R AR S H e A AR kiz B Bl
BAbTr, EE2 5 3 A B, (1) B Bz s iR E
FHRORGE2d BlBE) . BFEBAA, TEIR E17 R
WeEkiz sl , 4 H 3 R, BHK 15 ~20 min, 0] F A 1 20
WRI iz BRI A IR B, RJG 6d
B T Dy N 2218 A AT, SEit N BE# 42, A H
2 R, BRI 20~30 min, 14 AR S5 18 R PR fE A
T, I SIS W AU 26 175 400 3 S5k i S st []
(2)BEsM A IE SRR T % . B s T LLiz 3h
FER AR HEF T 432, SR A TR 57 SRR B 4y 25
BRI 3 AR 0% B ARG R = (K
DR B B BRI (% )+ AR, R IZ B
Bz 22 B 32 sl i B IR KU 35 32 sl 5k R 80%
Borg W43 15 ~ 16 4 1 KUK & 128 3h 38 % R 50%
Borg W41 13 ~ 14 41 25 WU 45 32 3l 58 B2 0 40%
Borg PP 11 ~12 43, HEfERAECE 12 % [ AT
Lo N e AN & R SR b | Y&l
RREEPUHIINZRIE 2, B 5 W, AR 60 min, 43 5%
W30 (10 min) | 15 31 Yl 45 (40 min) M AN 12 3)
(10min)3 &, %51 % 8 FRFHTL H F LB
SCATIE By, A L PR AR O, T AR v i A 3
JE R KGN , T k532 B 451405 S MACE ; 58
24, 2% 0 Y i (metablic equivalent, MET) " |
FH PR B MR s sh s )7 %, s PF
i 8 A 2~3 MET i, 4720 Do 18 3 5 3E 15~25m,
H 2 1k;3~4 MET B}, #7895 55 2647 25~50 m K\
BE BEH 2 WG 3 40 RBUE TR Eizsh, Wil
PEA TR | LR35 A2 3 e W B e R
TCAFEEE 57 8%, KA X MR AERE7E 6~8 h PIIRE , IEAR |
R R R e, 2 BRI R Pe] <0 S 5 BRIER, N ST
Bfst 1Bz sl ik I ARz g 7 R, (3) iz
S LB Bz SRRy BRI R E B
FESHE T T 2t , BES N2 sh Ry 2810 2 T L i
B, KRl T VK A L St A i 3 58, T X2 o
TR EEARES AR E L, B,
1.3 MEI5HR
131 —REweRt R A M AR AT 4
#(body mass index, BMI) W 8 s 7 s AE A 32
IR AR IS SRR R
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1.3.2 JOIEIIRE  SRALCMER (5 22 Sl P A
ZE 5} 1Ml 43 %0 (left ventricular ejection fraction, LVEF) |
EEEF ik K B 2 FH (left ventricular end-diastolic
volume ,LVEDV) ZE.00ZE &P 5K AR M IAE (left ventricular
end-diastolic diameter, LVEDD) | &5 [f] f& J& £ (inter-
ventricular septum thickness ,IVST) /0> it & ( cardiac
output, CO) FRIPAG BFONEDIRE, Waill iy s, IR
KARIE3IANH,
1.3.3  azghif Sy WLy B~F 5 hae o35k
6 7Bl AT 5256 (6-minute walk test, 6MWT) ' 1 ¥k
A] #5551 ST (one-repetition maximum, 1-RM) ")
Berg - 1§ ft ¢ ( Berg balance scale, BBS) ' HE171T
i BT P A R HEATINE e 46 14 & H,
4% H2RH] Likert 5 Z¥530% | 673 56 73, oo 5-P4
REJT R IE A OC, % i R4 N AR 2 55 9L IR AH OC R 2K
(intergrade correlation coefficient,ICC) 47 0. 968 ~0. 985,
A5 FE ICC N 0.992 ~0.998, Wi i A s . R G
W5 KRM3INMA,
1.3.4 ATGFE 385 I A 7 % (short form
36-item health survey, SF-36) U R B AR T
Bt AT IEAL R AL 8 AN R AR AR
PERRE A BRI RE 05 7 1 A AR R P R B
AR Ao ThREAE 73 Bk vay 2 IY AR 3 BT B R G i
R AN Cronbach’s %034 >0. 800, 1% T CHD
BHE ., HHEAETETESIEEJT (activities of daily living,
ADL) 53R FZXE O B OH AT T S AT A
(R Ar INE L N & R () I A T 5y
100 43, R :>60 43, ARG HA { #; b D) Re R i >
40~60 71, B i 24 By s B D ERE A . >20 ~ 40 77,
AT B 5 58 A AR <20 4, A i S8 A ORI
40 43 Lh E3# S IR YT A48 xR, %5 3R Cronbach's
FHCR 0,822, BA RUFERUE . M . 1 BT
MAE3 A,
1.3.5 MACE ZFEARJGBEVI 3 MH W, id %P4 #
Fol 1 OB CEEOHRE IR ER A
AR R AT
1.4 ZitFaeE

KT SPSS 22. 0 GEit B AT EE b, e
GORHAS AR E 22 (x5 ) 2R, L IH] LSRR T ¢ A
By, THEGORIAGIEL (033 ) o AL IR] HE SR H
X K, P<0.05 HESAZIFE L,

2 # R
2.1 WAHBE—RAPILR
PHLLPE B AF S BMI, B R EE ARG s A S

OB RO 28 I SO R, 22 R RS E X
(P>0.05;% 1),

x1 WABRE-—RABLR

Table 1  Comparison of general data between two groups
(n=65)
Control Observation
Item X/t P value
group group
Gender[ n(%) ] 0.781 0.377
Male 39(60.00)  34(52.31)
Female 26(40.00)  31(47.69)

74.58+2.82  75.30+2.89 1.438 0.153
24.33+3.96 24.47+4.28 0.194 0.847

Age(years, xts)

BMI(kg/m?, x+s)

Smoking[n(%) ] 20(30.77)  24(36.92) 0.550 0.458
Aleohol drinking[n(%) ] 23(35.38) 28(43.08) 0.807 0.369
Number of implanted stents 0.690 0.708
[n(%)]
1 21(32.31)  24(36.92)
2 25(38.46)  26(40.00)
=3 19(29.23)  15(23.08)
Number of vascular branches 2.864 0.239
in the lesion[ n(%) |
Single branch 18(27.69)  21(32.31)
Double branch 21(32.31)  27(41.54)
More 26(40.00)  17(26.15)

BMI; body mass index.

2.2 WABREHEOREINEEER LR
W4l # & LVEF  LVEDV  CO )7} &, LVEDD |
IVST 2[5 A% ; W8<4] LVEF . LVEDV . CO & T % I
ZH,LVDD IVST AL F X IR, 2R A S22 B X
(P<0.05;%2),
F2 WAERFOEINGEERER

Table 2 Comparison of cardiac function between two groups

(n=65, x+s)
Control Observation
Item 13 P value
group group
LVEF(%)
Before intervention 42.46+5.44  43.21+5.27  0.798 0.426
After intervention  53.24+5. 66 58.48+5.93 5.153 <0.001
LVEDV(ml)
Before intervention  64.23+6. 59 64.56+6. 87 0.279  0.780
After intervention ~ 65.38+6.76  69.56+7.01 3.535 <0.001
CO(L/min)
Before intervention 5. 12+0.59 5.08+0. 53 0.407  0.685
After intervention 5.65+0. 61 6.32+0. 66 6.010 <0.001
LVEDD(mm)
Before intervention  48.34+5.12 48.14+5.08 0.224 0.824
After intervention — 42.13+4.56  37.45+3.87 6.309 <0.001
IVST(mm)
Before intervention 6. 34+0. 68 6.29+0. 66 0.425 0.671
After intervention 6.12+0. 62 5.23+0.58 8.452 <0.001

LVEF: left ventricular ejection fraction; LVEDV: left ventricular end-
diastolic volume; CO: cardiac output; LVEDD: left ventricular end-diastolic
diameter; IVST: interventricular septum thickness.

2.3 FWHBHEIW A SR FEIEELLR
Wit E ARG 3 A~ H 6MWT 1-RM BBS ¥
TARIGH 5 K; WEH 6MWT  1-RM . BBS & T-%f I
H, ZFBAGIEE X (P<0.05;% 3) .
2.4 WMEABEEFRELE
WiZH 52 SF-36 M ADL Y94 ArFh s, HWERdH
T HRAL, I G FE L (P<0. 05,3 4)
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Table 3 Comparison of sports endurance, muscle strength and balance function between two groups (n=65, x+s)

6MWT(m) 1-RM(¢g) BBS(points)
Group
5 d after surgery 3 months after surgery 5 d after surgery 3 months after surgery 5 d after surgery 3 months after surgery
Control 288.67+29.45 354.48+36.77 96.57+10. 25 108.36+12. 14 30. 12+6. 82 37.58+4. 61
Observation 281.74+28.77 389.59+39. 88 97.16+10. 41 121.27+14.52 29.94+6. 85 43.25+3.47
' 1.357 5.218 0.326 5.499 0. 150 7.923
P value 0.177 <0.001 0.745 <0.001 0. 881 <0. 001

6MWT: 6-minute walk test; 1-RM: one-repetition maximum; BBS: Berg balance scale.

x4 MABRELTRELR
Table 4 Comparison of quality of life between two groups

(points, n=65, x+s)

SF-36 ADL
Group Before After Before After
intervention intervention intervention intervention
Control 52.43+£5.65  57.66+5.88 38.67+£4.23  46.38+5.21
Observation 52.64+5.61  63.55+6.87 39.78+4.59  56.87+5.98
13 0.213 5.251 1.434 0.154
P value 0.832 <0.001 10. 663 <0.001

SF-36: short form 36-item health survey; ADL: activities of daily living.

2.5 TABE MACE REBERILE
UV -S4 RIRY N SN R e o S A U
(7.69%%01 20.00% ) , 225+ 47 GE 7 1 L (X* =4. 127
P<0.05;%5)
*5 WHBEE MACE ZEHBR LK
Table 5 Comparison of major adverse cardiovascular

[n=65, n(%) ]

events between two groups

Heart Angina Malignant Cardiac
Group
failure pectoris arrhythmia shock
Control 3(4.62) 4(6.15) 4(6.15) 2(3.08)
Observation 2(3.08) 2(3.08) 1(1.54) 0(0.00)
3 it it

CHD 535 100 BRARRAIE 28 B0 0 A2 B A8 — 190
W45 , 3 PCL R YT rl PG iz |, s 0 AL
St R T BN IR B, AT 98 B8 i 0 B0 A5 E
Ko BZIHSE BRI ARG B3 & A R0 LR
SRS RS AT SRAR K, ELRT 1B S il AN iE | R s/
AR 3z Bl 3 B SR AR O BRI B AR R R
US4 B A B A S B B — 0 T S s, U R %
BTG KA G BEE A RS bE A
Y- B -4t S B 2R e A | R AR LR &R T T
FRCTCEW R YA A m I REE K, iz
A AE CHD Wi PRA AT G UE AR H , Xia 45110 25 %K
60 T BEMLIG ARIRIEIFIE (n=19411) , &5 R B R FET

12 ) 1 0 HE B AT B AR CHD JR 3% 4 R JE T2 %K
(RR=0.76;95%CI 0.64~0.90) , & /5 3 T2 51 (1
OERE R CHD & a3k eE . A2 HrR
WESZia shEEE A B T4 T CHD Ha O L iz &
JE S RLEE, BAERFSL T 1 8 ~ 12 J& i 20 4R 4%
AN HE PN SETF CHD #3% PCl GiEsh g oy
LA KR B, i R AR HEAL R Sy, SR T L,
AMF 4R — Pl AN A Ak As S E I 45, AR Be B Bt
BHREE TR AN E s R R R s s B
3B B, RS T 3 N, T T £ 4E CHD
ARG BF RS AL

AW AER B AT AR R E T B g4l
HB& B LVEF LVEDV , CO ¥/ T X B 41, LVDD |
IVST BT X HR AL, 22 B Az ol B B I 48
Tkt B B O EDIRE , R R AT BEE T LA T L
AU (D) B BRI G AL RERG SO DI RE AL
PR o, I HL T G e R S KOG PR K o4 2 D Re -
HEMZ, (2)i2 3 HEE U G BE R R0 JE R IL P X
BB IE NIRRT, B O R B FE A, B
BB SR AL TR R, (3) B Sl ZRik ey
INBELR R AZ IR 22 1 | R B B 22 T 4, BRI L
ZERHAKY- . ARSI E T, 2 B sk
REEATS 85 CoJUE AT UL PR 00 38 30 3 2 388 o, A 000 38 <
FFRERCR

I N A N i 1D =D 225 oy
6MWT 1-RM BBS  SF-36 M ADL P43 255 T %f Be
21 ,MACE KA FRALF XA, £ PClL 545 T4
A O E R VI 2 Bh T2 3 SR 22 ot 1 LT
KA e, 4 e AR 16 B, R > MACE (1) & 4,
X A fiE 2 DR o JE B A 11 5 B i bR St bR 2 ok i 7 3
JE PR S e L JUL A AL VR R 7 A8 o 98 6 R T
M I B B 3 2h S A B B RIS PR
J3E A2 TR AN [ F8 3 1 R o e o 52 U1 R 3, AR
oAz S O NE ) B 1% UG I 2R B 0
Wt e S et e T B AN R, DR B O I R
YIGRARICR e 2 4k B A AR S A 30
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